.,*< iVAL PROPERTY ORGANIZATION 
Tmennticaal Burtau 



International application published under the patent cooperation treaty o>cn 


(St) faeereadoaal Paint OeaaJflcatien 5 : 
A61K 47/36, 47/20, 31/375, 31/405 


A3 


(11) International PubtieatkKi Number: 
(43) Iattmtioaal PnbHcadoti Date: 


WO 91/04058 

4 April! 991 (04.04.91) 


(21) International Application Number: 

IS September 1990 (18-09.90) 


(22) bttftttScHMl Filing DKe: 


PCT/CA90/00306 (74) Agents: HUGHES, Ivor, M. et al ; 7501 Keeie Street, Suite 
402, Concord, Ontario UK 1Y2 (CA). 


(39) Prior** 

611307 


21 September 19S9(2L09^9) CA 


(71) Applicant (for aU designate Stater except US): NOR 

PHARMCO INC. tCA'CA]; 700 Bay Street 20th Floor, 
Toronto, Ontario. MSG 1Z6 (CA). 

(72) Ionmon; and 

(7S) Uvtfltora/AppUaints (for US only): FALK, Rudolf, Edgar; 
|CA/CA); 57 Rose Park Drive, Toronto, Ontario M4T 
1R2 (CA). ASCULA1, Samuel. S. (CA/CA); S3 McCiui 
Street, Apt, 252, Toronto, Ontario Nfoai 2B6 (CA). 


(SI) Designated Stat**: AT AT (European patent), AU, BB, BE 
(European patent), BF (OAPI patent), BG. BJ (OAPl 
patent), 8R. CA, CF (OAPl patent), CO (OAPl patent), 
CH, CH (European patent), CM (OAPl patent), DE\ 
DE (European patent)*, DK, DK (European patent), 
ES» ES (European patent), PL FR (European patentX 
GA (OAPl patent), Cfc\ GB (European patent), HU, IT 
(European patent), JP, KP. KR, LK, LU, LU (European 
patent), MC, MG. ML (OAPI patent), MR (OAPl pa- 
tent), MW, NL, NL (European patent), NO, RO, SD, 
SE, SE (European patent). SN (OAPI patent), SU, TD 
(OAPI patent), TG (OAPI patent), US. 

Pnbttahad 

With international search report 

Before the expiration of ike tune Umsi for amending the 
claims and to be republished in the event of the receipt of 
amendments* 

(If) Dote of publfcation of the international search report* 

19 September 199] (19.09.91) 


<S4)TWe; TREATMENT OF CONDITIONS AND DISEASE 


(57) Abstract 


A combination for administration to a mammal which combination employs a therapeutically effective amount of a medi- 
cinal and/or therapeutic agent to treat a disease or condition and an amount of hyaluronic acid and/or salts thereof and /or horn- 
ologues, analogues, derivatives, complexes, esters, fragments and subusits of hyaluronic acid sufficient to facilitate the agent's 
penetration through the tissue (including sear tissue) at the site to be treated, through the cell membranes into the individual cell* 
40 be treated- 


c back of page 


INTERNATIONAL SEARCH REPORT 

tftiMMtftMi A#pt;e*t** n» PCT/CA 90/00306 


Am**** » tettmtti 


MtiOft GPC)«rttMt*NitUNttK 


IPC 6 : A 61 K 47/36, 

47/20, 31/375, 

31/405 

it. news ttAUCNto 




IPC 5 

A 61 

K, C 08 L 



tt «» tnant OKI (uch OMuiwntt *n IkmimM to U» VMW »«nitKd • 


HL B6eU«fNT« CONStblMD TO •■ KfUVAMT* 


CftMtonatO* 


*«*»«nt ts Oaim Ma. <* 


£P, A, 0265116 ( FIDIA S.p. A. } 
27 April 1988 

see page 7, line S3 - page 11, line 17 
cited in the application 


1-10,19-24, 

26-39,42- 

106,108-110 

114,176-207 

209-216,218 

-223,225- 

241,243,247 

248,252-254 

258-260,263 

264,267-270 

273,274 

40,41,107, 
208,242,244 


cmt0ttt« to t* ff Mitt*** 1 


i»*e* t» cat* *> 

CttlUOft or QChDf I 
•QT «MlHH*tH tfrfWHrlf ttlAOflt 


otnni w cflR»i«ffT«v w wnwiv twi ifwimwej mum in» 
It CXwiwtX «MH mm <K ftwrf Olteff tut* tlC<¥- 



26th April 1991 


EUROPEAN PATENT OFFICE 



lM«m««a«l Attfictuan nj PCT/CA 90/00306 


I. DOeUMtNTS COmtOEREO ?0 W ftELgVAWT (CQwTINUtO faOH THg SgCQNp SHEET) 


CaMOOT * 


EP, A, 0197718 (FIDIA S.o.A. ) 
15 October 1986 

see page 2, paragraph 2; page 5, 
paragraph 2 - page 11, paragraph 3; 
page 19, formulation 1 - page 21, 
formulation 7 


cited in the application 

EP, A, 0216453 (FIDIA S.p.A.) 
1 April 1987 

see page 9, paragraph 2 - page 10, 
paragraph 4> page 25, paragraph 2 - 
page 32, paragraph 4 


cited in the application 

EF, A, 0138572 (FIDIA S.p.A.) 
24 April 1985 

see peg© 23, paragraph 4 * page 27, 
paragraph 4; page 38, paragraph 1 


*et*v*»t fa CU(m No. 


1-10,19- 
26-39,42 
106,108- 
114,176- 
209-216, 
223,225- 
243,247, 
252-254, 
260,263, 
267-270, 
274 


24, 

110, 
207 
218- 
241, 
248, 
258- 
264, ! 
273, 


40,41,107, 
208,242,244 


cited in the application 

Chemical Abstracts, vol. 76, no. 10, 

6 March 1972, (Columbus, Ohio, US), 

W.E. Sneader et al. : "Possible mechanism 

for the action of dimethyl sulfoxide on 

percutaneous absorption" , 

see page 273, abstract .4 9897 f, 

& J. Pharm. , tfharmacol.' 1971,. 23(SuppL. ) 

252S 

./.• 


1-10,19- 
26-39,42 
106,108- 
114,176- 
209-216, 
223,225- 
243,247, 
252-254, 
260,263, 
267-270, 
274 


24, 

110, 
207, 
218* 
241, 
248, 
258- 
264, 
273, 


40,41,107, 
208,242,244 


1-10,19- 
26-39,42 
108-110, 
176-207, 
216,218- 
225-241, 
247,248, 
254,258- 
263,264, 
270,273, 


24, 
-106, 
114, 
209- 
223, 
243, 
252- 
260, 
267- 
274 


40,41,107, 
208,242,244c.. 


Form PCT/I8A X10<Mlrm shftt) (J«nu»ry IMS) 


iMtmt*Mi*i Atvti«t»<t *• PCT/CA 90/00306 


Itt* OQCUMINTS CQNStOCm TO iC RfUCVAMT (CONTINUED PHO* THC flCONO SKECT) 



titmMMdlMiln. 

A 

EJ, A, 022498? (BIOMATRIX INC* ) 
10 June 1987 

see page 14, example 1; page 23, 


A 

US, A, 4711780 (FAHIM, M.S. ) 
8 December 1987 

aee column 1, line 53 - column 2, line 
SO; example 6 
cited in the application 

* *• 


V 

EP, A/ 0287210 (MEDICAL RESEARCH 
INTERNATIONAL LTD) 
19 October 1988 

see page 2, Una 1 - page 3, line 11 » — 
page 3, lines 33-40; page 5, lines 15- 
20; tables 1-8; claims 1-10 

107,208,209, 
242,244 

A 


103-106,176, 
206,207,238- 
241,243 

P,Y 

EP, A, 0380367 ( STAFFORD-MILLER CONTINENTAL 
NV-SA) 

1 August 1990 

see page 2, lines 39-54 

107,208,209, 
242,244 

PrA 


103-106,176, 
206,207,238- 
241,243 

Y 

Database WPZ(L), Derwent 87-337226, 
& JP, A, 62240628 (RAO CORP. ) 
21 October 1987 
see the whole abstract 

107,208,209, 
242,244 

A 


103-106 , 176 , 
206,207,238- 
241,243 

Y 

EP, A, 0245126 CMARUHO CO., LTD) * 
11 November 1987 
see claims 1-11 

107,208,209, 
242,244 

A 


103-106,176, 
206,207,24.8- 
241,243 


^g.^^MfrwAnON v. .pmwUED FROM THE SECOND SHEET 


tnimmk' ^^rticteiow No. PCXI CA90/001Q6 


OSSERVATTOH WW ERE CERTAIN CUUMS WERE FOUND UNStARCHAWLE 


Thta imarattoMf taotcfi nrport tia* #** tatatJHIwJ In r**»act of cart** claim* vtttr Artlela l7tf)'.*> for tht NN»<wH** masons: 

1. 13 Wlmwm&ar* * bwiuu tnty fatal* to wbfact ma«*f no* wwfeatf to tw ***tcowd by this 

Awtgrtty, niflwy; 

♦Claims searched incompletely: 243, 244 

Claims not searched: 11-13,25,111-113,115-175,217,224,245,246, 

249-251,255-257,261,262,265,266,271,272. 

_ See PCX rule 39*1 (iv)Method of treatment of the human or animal 

* I — 1 Ot»m «wfi*tr» body h^UulAAarPir* t© wni ef tt* tmtint^onf< »peit««i]ort (A«t do not oarrp. 

wim «m p*a«crtb«4 r*jvi**m*n** to web «n axtant t&at ftO moarrtngM tntarnailonal *#*r*h c*« oa cam** ovt. tpaoffleaHy; 


CUim numbtrs 

tilt *aeon* and WW *tntanc»i of PCT ftul* *.«<•). 


b«e»V** (boy ar* d***fV4*m ctaima and art not *raffo0 hi aceomriaftc* wife 


vil*} oasravATiONi whewe unity oy invention is lackiwo 


TMt iMai*L*4an«; $aarctt*9 AtHfMHfy town* muitl*** invomiorr* in thl« liT4*m*«oftat jppMcatlon as ratio**. 

1. - Claims: 1-10,19-24, 26-106, 108-110, 114,176-207, 21 0-216, 218-223, 

225-241,243,247,248,252-254,258-260,263,264,267-270,273 
274: 107,208,209,242,244 Partially 

2. Claims: 107,208,209,242,244 Partially 

a* tit ftqvtpKi «4d(U*ft«1 owreA r«*» warn Kmafy pa»4 by tho tpetfovnt IN* Urtamotiona* —arch report covers *!( ****%&«&;* d*lm« 
of <*» fnttmattonal sjtotttiM 

by m* aoetttant tf»»» tMimititmi *«*rch rm* eev*r* on>y 
tftoot *«im» of <h* lmafn*tfc*at apyrtcttlaw far w*e* it** ««n paid, twetflotfty claim* 

*. Ha rvqmrvtf aoaittonaJ soars* ftars w«rt tlmoty poW fry too aopfteajAL Cowaaqaawtiy, t*<« ttHarnaUonoi saorc* r*port 1* taatrietad to 
tM lovontton Hr** w i ff B oftX in *m aatnir, II <* c ovor wl by ctolm n om b ar k 


4. CH A* ■*< Mfenablo otaim* could ba ««»roftod wtthotrt 
Imttt ptymtfrt of any aadittofut foa* 

ftsiMrfc oa PfotMt 

aajdltf onaf sown f*0* wato aoaofnpontod fry t 
On* ofotovt accomfraniad tha paymoM of Mditionat aaareft I 


aftort Ittttifytno, on a<4moMt »«•. tho IntamtUoMt Swrth; AuthorHy «4 not 


>rm PCT/f8A«10 (f u pp f fjmfj f i UJ aheat it)) - P8*128 OMi 


. ... »HE INTERNATIONAL SEARCH REPORT 
ON INTERNATIONAL PATENT APPLICATION NO. 



CA 9000306 
SA 40056 


fof to U» itttntiocunnnti ctt#4 in Cb« »bo» unttoatd attrfeMtoBal tt*rch m«rt. 
Pitot OfAct £DP fite » tO/07/91 

for tan parcfcotors »Ncfc «rt mcrttj gfvr* ftp tbt pyrpas* of arfannatiotu 


Pat** 
citttiai 


i . »i 

1 

*tm&r 

tface 

EP-A- 

0265116 

27-04-88 

AU-B- 

610087 

16-05-91 




AU-A- 

7960C87 

21-04-88 




jp-A- 







4957744 

i ft <* no -on 

IO V7 ?U 





8707559 


EP-A- 

0197718 

15-10-86 

AU-B- 

592077 

04-01-90 




BE-A- 

904547 

03-10-86 





0 / 6000 

7 C-ftl —Oft 






iU iU oo 






fcfc *w OO 






U4 W? OD 





4736024 

U9 U"t ©O 

EP-A- 

0216453 

01-04-87 

AU-B- 

591501 

07-12*89 




AU-A- 

5983686 

26*02-87 




JP-A- 


UO Or 






AW #v 




US-A- 

48S1521 

25-07-89 

EP-A- 

0138572 

24-04-85 

AU-A- 

3414884 

18-04-85 




8E-A- 

900810 

11-04-85 




CA-A- 

1205031 

27-05-86 




CH-A- 

666897 

31-08-88 




~R n 


14 VT Qw 




LU-A- 


U*» Vv O? 




JP-A- 

61028503 

08-02-86 

EP-A- 

0224987 

10-06-87 

AU-B- 

595524 

05-04-90 




AU-A- 

6090386 

04-06-87 




JP-A- 

62129226 

11-06-87 

US-A- 4711780 

08-12-87 

EP-A- 

0314835 

10-05-89 

EP-A- 0287210 

19-10-88 

AU-A- 

1308988 

15-09-88 

EP-A- 

0380367 

01-08-90 

AU-A- 

4876190 

09-08-90 




CA-A- 

2008739 

27-07-90 




JP-A- 

2270815 

05-11-90 


P*g« 2 

~a i ^ i^ii; INTIOBNATIONAL SEARCH REPORT 
ON INTERNATIONAL PATENT APPLICATION NO, CA S 00C3O6 

SA 


That utno ittt tat patent Isarijr 


ratadagtote 


40056 

dud in cw *B«vt4MiuieBc4 ie(«nu(isa>J starco rtwt. 


Hw swnbtrt an a esot*fa«t la «m Earnm Pttaa* Otto EDJ» (to tn te/07/*t 

The Ettrtptaa FUtH Ofika If io m way Bah* f»t than partfndatt whit* at* mtrtlj (fv*a (or dw »wp>«B «r afsrmatf«B. 


patent dtctttMttt 
dM fc «ttrtfc nptrt 

PttbUctdM 

P*t«m rami*? 


4tt* 


| iatt 


EP-A- 0245126 


11-11-87 


JP-A- 
US-A- 


62263122 
4873081 


16-11-87 
10-10-39 


t m*n ituttt *kn* thai aaaa : sn OSSdat J*va»J W tbt Earvaca* Pttsat Oflka. Na. tt/W 


DETAILED DISCLOSURE OF THE INVENTION 


lUw sulphated saccharide used In accordance with Che invention may be 
a monosaccharide, for instance xylose, fructose or glucose, an oligo- 
saccharide, in particular a disaccharide such as sucrose, lactose, 
maltose or cellobtose, or a polysaccharide such as dextran, heparan, 
derma tan, proteodermatan , hyaluronic acid, heparin, chondroitin, 
amylose, glucosamine, glucosaminoglycan and a mucopolysaccharide or a 
subunit thereof. 


^ In cercal n^cases/, it may be an advantage to use the sulphated saccha- 
10 ride in combination with another wound-healing substa nce such as a 

non-su.'.phated polysaccharide, for Instance hyaluronic acid, vide Ex* 
ample 3. 

The saccharide is preferably a polysulphated or persulphated sac- 
charide, which means that two or more sulphur -containing moieties 
15 may be present as substituents on the carbohydrate moiety. 


In some cases, the sulphated saccharide may be complexed with or form 
a salt with a metal, e.g. an alkali or alkaline earth metal such as 
Na, K, Ca, Sr, Mg or Ba, or Al , Zn, Cu, Ca, Bi and Mn, or with an 
organic base. The salts are preferably selected from those which are 

20 sparingly soluble in water, in order to obtain a slow release effect 
when they are used topically in the oral cavity. The currently pre- 
ferred metal is aluminium, optionally in the form of aluminium 
hydroxide. In the sulphated saccharide, aluminium complexes vlch the 
sulphate moiety. Thus, a preferred class of sulphated saccharides is 

25 aluminium disaccharide* polysulphates of which the currently most pre- 
ferred substance is sucralfate. 

Sucralfate may be represented by the following formula: 


i 
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The sub seance may , for Instance, be prepared as disclosed In US 
3,432,489 by reacting a 1-102 aqueous solution of a disaccharide 
polysulphate or an alkali metal or alkaline earth metal salt thereof 
with 1-10X aqueous solution containing aluminium ions, preferably 
5 AlCl(0H)2 at room temperature and a pH of 4-4.5. The dlsacchatide 
polysulphate is prepared by reacting a disaccharide with ClSt^H, 
H 2 S0 4 or H2SO4-C5H5N. 

Sucralfate may also be termed sucrose octakis (hydrogen sulphate) 
aluminium complex. Its CAS number is 54182-58-0. The commercial 

10 product is a white powder which is practically insoluble in water and 
most organic solvents; It is soluble in acids and alkalis. In prac- 
tice, there may be slight variations in the chemical composition, 
for example due to the fact that the sulphatlon may be slightly 
incomplete, giving a product that may e.g. contain a certain pro- 

15 portion of molecules which are not octasulphated (persulphated) , but 
which Instead are sulphated to a lesser degree, for example hepta- 
sulphated. Such minor variations in the commercial product are well 
known and are reflected in the fact that the aluminium content in 
commercial products may range from 17 to 212 and the sulphur content 

20 from 9.5 to 12.52. In the present context, the term "sucralfate" also 
comprises such generally accepted minor variations. 

Apart from sulphated saccharides, it is contemplated that other sub- 
stances may show a similar therapeutic or prophylactic activity in 
connection with dental diseases and conditions as defined above. Ex- 
25 amples of such substances are ketotifen and chromoglycate and other 
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antiallergic agttnts known to acc on and stabilize call aurtacea, aucU 
agents alao being suspected of Inhibiting the activity of hyaluroni- 
daae . 

Although there may be cases where the sulphated saccharide may be 
5 administered as such, it will rypically be compounded with one or 
more pharmaceutical Ly acceptable carriers or excipients to be pres- 
ented in a form which is suitable for topical application to teeth or 
tooth* supporting tissue. It will usually be in the form of a fluid, 
semi-fluid, semi-solid or solid preparation such as a solution, 
10 suspension, powder, paste, gel, cream, salve, dental fixative, perio- 
dontal implant, chewing gum, chewable tablet, effervescent tablet or 
lozenge. 

The Lv i pical preparation may be formulated in accordance with conven- 
tional pharmaceutical practice with pharmaceutical excipients conven- 
ts tionally used for topical applications such as alginate, pectin, 

gelatin and derivatives thereof, cellulose derivatives such as methyl 
cellulose, carboxyrae thyl cellulose or oxidised cellulose, guar gum, 
acacia gum, karaya gum, cragacanth gum, locust bean gum, bentonite, 
agar, carbomer, bladdervrack , ceratonla, dpxtran and derivatives 
20 thereof, ghattl gum, hectorite, ispaghula husk, polyvinylpyrrolidone, 
silica and derivatives thereof, such as silicates, xanthan gum. ka- 
olin, chalk, dlcalcium phosphate, alumina, pyrophosphate, talc, 
starch and derivatives thereof, paraffin, water, vegetable and animal 
oils, isopropyl myristate, polyethylene, polyethylene oxide, poly- 
25 ethylene glycol and polyethylene glycol esters, polypropylene glycol, 
glycerol, ethanol, propanol, propylene glycol, glycols, alcohols, 
fatty alcohols, fixed oils, sodium, potassium, aluminium, magnesium 
or calcium salts (such as the chloride, carbonate, bicarbonate, 
citrate, gluconate, lactate, acetate, gluceptate or tartrate), rub- 
30 bers (artifical or natural) such as chicle, polyl sobuty lene , etc., 

sorbitane esters, quaternary ammonium salts, salts of fatty acids and 
polysorbates . 

The preparation of the invention may also contain conventional addi- 
tives such as thickeners, emulslfiers, anionic, cationic and 
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non-ionic surfactanca, 3 cab titling Agents, preservatives, abrasives, 
flavouring agents, etc. 

It has surprisingly been found that a preparation which is particu- 
larly effective for prophylactic purposes may be prepared by mixing 
5 the sulphated saccharide with a toothpaste preparation. The sulphated 
saccharide has been found no be compatible with toothpaste prepara* 
tions of the type commonly available as commercial toothpastes, and 
can thus be used on a regular basis for the prevention of e.g. 
Inflammatory and plaque* related conditions. 

10 A toothpaste will usually contain polishing agents, surfactants, gel- 
ling agents and other excipients such as flavouring and colouring 
agents. The polishing agent may be selected from those which are 
currently employed for this purpose in dental preparations. Suitable 
examples are water - insoluble sodium or potassium metaphosphate , 

15 hydrated or anhydrous dicalcium phosphate, calcium pyrophosphate, 

zirconium silicate or mixtures thereof. Particularly useful polishing 
agents are various forms of silica, especially silica xerogels such 
as are described in U.S. patent No. 3,533,230. The polishing agent is 
generally finely divided, with a particle size smaller than 10 ^m, 

20 for example 2-6 pm. The polishing agent may be employed In an amount 
of 10-99X by weight of the toothpaste. Typically the toothpaste 
preparations will contain 20-75X of the polishing agent. 

A suitable surfactant is normally included in the toothpaste prepara- 
tions. The surfactant is typically a water-soluble non-soap synthetic 

25 organic detergent. Suitable detergents are the water-soluble salts 

of: higher fatty acid monoglyceride monosulphaces (for example sodium 
hydrogenated coconut fatty acid monoglyceride monosulphate) ; higher 
alkyl sulphates (for example sodium lauryl sulphate); alkylaryl- 
sulphonates (for example sodium dodecylbenzene -suiphonates) ; and 

30 higher alkyl sulphoace tates (for example sodium lauryl sulphoace- 

tate). In addition, there may be employed saturated higher aliphatic 
acyl amides of lower aliphatic amino carboxylic acids having 12-16 
carbon atoms in the acyl radical and in which the amino acid portion 
is derived from the lower aliphatic saturated monoarainocarboxylic 

35 acids having 2-6 carbon atoms, such as fatty acid amides of glycine. 


r 
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sarcosine, alanine, 3 -amlnopropanolc acid and valine, In parcLcular 
the N-lauryl. myristoyl and palmitoyl sarcosinate compounds. Con- 
ventional non- ionic surfactants may also ba included if desired. 

The surface active materials are generally present In an amount of 
about 0.05-10X, typically about 0.5-5X, by weight of the toothpaste 
preparation. 

Typically the liquids of the toothpaste will comprise mainly water, 
glycerol, sorbitol, propylene glycol or mixtures thereof. An advan- 
tageous mixture is water and glycerol, preferably with sorbitol. A 
gelling agent such as nacural or synthetic gums and gum- like materi- 
als, e.g. Irish Moss or sodium carboxyroethylcelluloae , may be used. 
Other guns which may be used are gum tragacanth, polyvinyl* pyrrol 1- 
done at d starch. They are usually used In an amount up to about 10X , 
typically about 0.5-5X, by weight of the toothpaste. 

The pH of a toothpaste is substantially neutral, such as a pH of 
about 6-8. If desired, a small amount of a pH - regulating agent, e.g. 
a small amount of an acid such as citric acid or an alkaline material 
may be added. 

The toothpaste may also contain other materials such as soluble 
saccharin, flavouring oils (e.g. oils of spearmint, peppermint, 
wintergreen) , colouring or whitening agents (e.g. titanium dioxide), 
preservatives (e.g. sodium benzoate) , emulsifying agents, silicones, 
alcohol, menthol and chlorophyll compounds (e.g. sodium copper chlo- 
rophyllin) . 

The content of sucralfate or other sulphated saccharide in the tooth- 
paste of the above type or types discussed below will normally be in 
the range of 1-20X by weight, calculated on the weight of the total 
toothpaste composition, such as in the range of 5-20X by weight, in 
particular about 10-20X by weight such as 12-18X by weight. The 
latter ranges are especially indicated for toothpastes which are used 
for treatment of gingivitis and periodontosis. It is, however, also 
interesting to provide toothpastes having a lower content of sucral- 
fate which will often predominantly be adapted for preventive or 
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prophylactic purposes. For such purposes, sucralfate content ranges 
froio about 0.1 to about 5% by weight may be Interesting. 

A special type of toothpaste are toothpastes which are substantially 
clear gels. Such toothpastes nay either contain no polishing agents 
5 at all or may conraln tho polishing agent in such finely divided form 
that the gels will still appear substantially clear. Such gel tooth- 
paste types may either be used per se or may be combined with tooth- 
pastes containing polishing agents as discussed above. 

■> There are, of course, numerous examples of special toothpastes or 

10 dentifrices adapted for special purposes or with special advantages. 
Thus, e.g., EP 280077 describes a toothpaste which contains stabili- 
zed dicalcluiit phosphate dlhydrate, resulting in a high water absorp- 
tion capacity and an adequate viscosity at low abrasive content; US 
4,618,488 discloses stable toothpastes, in particular transparent 

15 toothpastes, which contain amourphous silica and/or silicate abrasive 
with specific surface areas , resulting in long term stability of the 
transparency of the toothpaste; US 4,632,826 discloses a toothpaste, 
the polishing agent of which is constituted by * combination of 
sllicagel and/or precipitated silica and weakly calcined alumina 

20 mixture, resulting in a toothpaste with low scratching and abrasion 
effect and with high storage stability; US 4,721,614 discloses a 
toothpaste which contains sodium bicarbonate as sole abrasive, thus 
avoiding excessive abrasive properties and retaining a good storage 
stability; US 4,702,905 and US 4,716,034 disclose toothpastes which 

25 are reslstent to syneresis in contact with polyoiefin packaging, 

which toothpastes are thus suitable for packaging in e.g. laminate 
tubes, mechanical dispensers and flexible sachets; US 4,599,363 
discloses a method for wetting and dispersing powders for toothpaste 
preparations in turbulent liquid medium, the method preventing for- 

30 raation of lumps and loss of powdered solids and resulting In high 

quality toothpaste compositions; US 4,701,319 discloses a toothpaste 
which has good stability, viscocity and processing properties, the 
toothpaste containing abrasive, carboxyvinyl polymer, and a carragee- 
l ' nan humectant. 
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